<j|Nftl F LINE SYMBOLS 


POWER A LIGHTING SYMBOLS ABBREVIATIONS 


a»/3$ — 4 


(3) 


CURRENT WWWWtvtfR 

(3) -COUNT RECUSED 
200/3 -RATJO 

(3)55/' 

1 — 3 £— -• poTOflim. nwsroRuCR 

(3) -COUNT REOWRED 
55/1 -RATIO 


'4 


SURGE ARRESTOR 

USMM VOLTAGE DHAWOUT CWCWT BREAKER 
MEDIUM VOLfACE A» INTERRUPTER SiWCM 

UMAKHWM VOLTAGE STATIONARY MANUAL OS 
ELECTRJCALLY OPER — 0 (E.O.) SWTCH 

uw/wamw voltage stationary fuse 

LOW VOLTAGE ORAWOUT CtRCWT BREAKER 
TRANSFORMER 


•) NETWORK PROTECTOR 

/\ MEDWM VOLTAGE TERVeNATXW 

|3 AUTCMATC/MANUAL transfer swirai 

Jk] key interlock 

fiFI ELECTRIC wterlock 


HEAVY USE WWCATES WORK TO BE 
DONE. 

UCHT UX KO»CAT£S EWSTUNC WOSK TO REMAIN 


DASHED UNC INDICATES FUTURE WORK NOT PART 
OF THIS CONTRACT. UNLESS OTHERWISE NOTEO. 


$ DUPLEX RECEPTACLE - 24" AJX, U.OJi 

SINGLE POLE TOGGLE SWITCH - 50" AJX, U.OJt 

3 -WWCATES J-WAY 

O -PXKCATES SKTTCM CCNTtDCATlOU 


CONOWT RUN CONCEALED M HUMP CFJUHG 
SPACE OR *AU. 


PROTECTEE RELAYS AS FOLLOWS: 

25 SYNCHRONCMC OR SYNCHRONISM CKfCX 

27 UNDERVOLTACE 

52 DUECDONAi. POWER 

40 FIELD FAILURE 

4S PHASE BALANCE 

50 KSTANTAnEOUS OVERCuRRENT 

51 TOSE OVERCURRENT 
(H) ZERO SEQUENCE 

52 cfftcurr BREAKER 
33 OVERVOLTAGE 
SCV VOLTAGE BALANCE 
65 GOVERNOR CONTROL 

C7V DIRECTIONAL OVESCURRENT VOLTAGE RESTRAINED 

81 FREQUENCY 

81U UNOERFREOUENCY 

SS LOCKOUT 

90 VAR/PCWER FACTOR CONTROLLER 
BASLER 2»-G 

SENSORS AND CEVCES 

FSS FIRST START SENSOR 

|_S ISOCHRONOUS LOAD SKARKG 

W WATT TRANSDUCER 

WU KW METER 


0 


COffflXT RUN CONCEALED N SLAB OR FLOOR FILL, 
CONDUIT RUN EXPOSED AT COUNC OR WALLS. 


CONDUIT TURNWC UP 
CTNOUIT TURNWC DOWN 
JUNCTION OR PULL GOX 

FLUORESCENT INDUSTRIAL FIXTURE 

3 -ROiCATES CBCU.T NJW3ER 

o -INDICATES SWITCH ffiENTWCATION 

INCANDeSCEKT FIxnjftE 

EXIT UCHT - SHADING INDICATES UT FACE(S) 
ELECTRICAL PANEL tAS INDICATED) 
TRANSFORMER (AS KDtCATEO) 

FUSED DISCONNECT SWTCH (600V. 3P, 30A. U.OJJ,) 
NON-FUSED DISCONNECT SWITCH 
COMBINATION MAGNETIC MOTOR STARTER 
HORSEPOWER RATED THERMAL SWTCH 
GROUND 
CASE GROUND 


K) 

E 
{& 

i 

I tjiL | FORCED AS UMT HEATER 
(7) THERMOSTAT 


Fjg£_EBPJ££IK}.N & EMERGENCY 



0 

■EDO 
LED 

m 


HEAT DFTFCTOR 
SMOKE DETECTOR 
INFRARED DETECTOR 
PUU. STATION. FAST US-6 
AUDIO VISUAL ALARM 
EMERGENCY POWER OFF PUSiaUTTON 
HORN 
BELL ^ 

INTERFACE MODULE. FAST M500M 


SECURITY & ACCESS CONTROL 
SYMBOLS 


£Pj CARD READER 

jp^l DOOR ALARM 

P3 DOOR RELEASE 

NOTE: DEVICES FOR SECURITY SYSTEM 
pftCMOEO BY OWNER. 


A 

AA ' 
AF 
ASS. 
AU 
AS. AS 
AT 
AV 


AMPERE 

AUOEHT AS 

AMPERE FRAME UZt .;<■ 

ABOVE FMSHED FLOOR 

AMMETER 

AW? SWTCH 

AMPERE TR3» RATING , 

AUOW/VSUAL 


SO BELOW GRADE 

C COMMT, CONDUCTOR OR CO*. 

C6 circuit breaker 

COAX COAXIAL CABLE 

CONT. CONTROL 

CX, CT CURRENT TRANSFORMER 

d8 DECQEL 

DBC DIRECT BUS CONNECTION 

DEMO DEMOLmON 

des &esa 

DISC CASCONNECT (SAFETY SWfTCSf) 

DJA. DM DAMPER MOTOR 

ESMC ELECTRICAL SYSTEM MASTER CONTROLLER 

ELEV ELEVATION 

EMT ELECTRICAL METAUC CONDUIT (THNKALL) 

E?0 EMERGENCY POWER OFF 

FA. FA FIRE ALARM OR FAN FORCED AS 

FLUOR FLUORESCENT 

FP FIREPROOF 

FU FUSE 

F.S.. FS FKESTOP OR FLOAT SWITCH 

FV«R FULL VOLTAGE NON-REVERSKC (STARTlR) 

F.O. FUEL 01 

GJ>.. CO GROUNO DETECTOR 

GEN GENERATOR 

GL CRAOE UNE 

GNO GROUND 

CRC GALVANIZED RX20 CONOUlT 

H HEAT # 

H.W. HARDWIRE 

H.S., KS HEADER BOX 


INC 


BjCANOESCENT 
INFRARED 


J.8.. J8 JUNCTION BOX 

EJ KIRK KEY INTERLOCK 

KS KEY SWITCH 

KVA WLO VOLT AMPERES 

KVAR MLO VOLT AMPERES REACTANCE 

KW KILO WATTS 

LA, UGHTKSNG ASRESTOft 

LM8 LOAD MANAGEMENT BAY 

LV.. LV LOW VOLTAGE (48W OR 120V) 

M MOTOR 

MCU THOUSAND CIRCULAR MIS 

Mil, WH MOUNTINC HEIGHT 

M.V.. MV MEDIUM VOLTAGE (15KV) 

NC NON-CROUNOEO 


P POLE 

P.8„ PB PUUBOX 

PC PROGRAMMABLE LOGIC CONTROLLER 

PERM. PERMISSIVE 

PS.. Pf POWER FACTOR 

PH.. « PHASE 

PM» PUMP 

PNL PANEL 

PR PAIR 

PS,, PS PULLSTADON; PRESSURE SWITCH OR POWER SUPPLY 

P.T.. PT POTENTIAL TRANSFORMER 

R RELAY 

REAC REACTOR 

S SMOKE 

S.C n SC STRESS CONE(S) 

SEL SW SELECTOR SWITCH 

SH SHOOED 

SOL SOLENOS 

SW SWITCH 

SWBO SWirCKBOARO 

SWCR SWITCHGEAR 

T TRANSFORMER 

TB TERMKAL BLOCK 

T.D^ TO TIME DELAY 

TEFC TOTALLY ENCLOSED FAN COOLED 

TERM TERMNATION 

TS TEST SWITCH 

TW TWSTED 

TVSS TRANSIENT VOLTAGE SURGE SUPPRESSOR 

USS UNIT SUBSTATION 

V VOLTS 

VM VOLTMETER 

V.S., VS VOLT SWITCH 


W 

WP 


W*E 

WEATHERPROOF 


Y WYE 


1'^ 



1. THE CONDUCTOR StVLL BC ftCSPOMSBLE TO PCRFORU AU. WORK NECESSARY 

wwra^VwowniD i^ to uam; »«tauat»o« couplete. 
ruNCiiONALMip omw w tw ) )wm^ v.^bomcr. : ■ 

' 2. AS PART OF IMS CONTRACT, THE CONTRACTOR SHtiX BE RCSPONStSLC FOR THE 

tmmiiim <# ma^tUJpy^. '^^ovHcxs and materials whch 

WtLK rURHWO BY THEPORT AUTHORITY (PA). AS DEUNEATED OH THESE 
: ■ CORTRACT^OCUfclKTS.'THE CONTMCTOft SHAfJL <*STAU. ALL EQUPMENT. VALVES, 
ACtU«R»J'^fllfWOL WRttt CTNTROL DEVICES, HACKS. SUPPORTS, WBRAnON 
rsOWORS. ETC: AS PER THE VU«X>CTU*1*S/ VENDORS RECOUMENOATWHS. 

" 3, THE COiTRACTOR SHALL ^ WCORPORATE AU. PERTINENT INFORMATION OF TKEPA 

ru»»ffBE0UPMO<r mm shop drawwcs am> suaurr to the engkeer for 

ASMVAtT fsUCHINfCRIitATMfl SHAUL MCLUDC BUT WOT LftBTED TO THE 

CokwSIOKS, LOCATIONS. CONNECTION O&HIS, KSWJ>TON DETAILS. FUNCTIONS. 

cohtrolsTelcctrW mtwo and power RccxMEumrs for each pcce OF 

ECOB>U£WT WMNC TERMWATIONS. 

" 4, THE CONTRACTOR SHAU.' COORDINATE WITH THE VENDORS OF T/C PA FURWSHEO 
EOW*SfT FOR THE PORPOSE Of DELIVERY. RKCWC ANO PROPER HANOOMG ANO 
mTAtSrew/THE CONTRACTOR SMALL eE RESPONS«U TO ACQUMTME^ 
HCt^wTTECHMCAL SUPPORT FROM THE APPUCA8LE MAWFACTUREReiTO 

>. oS^PROPER SKSTAOADON. TO SATSTY THE OPERATIONAt. ANO FWKTDONAL 
REQU^EMQITSOF' ALL' EOAJtfMENT ANO COMPONENTS (HSTAILTO BY HW IWOER 
THK CONTRACT. ' 

5. THE CONTRACTOR SHALL NSPECT, AW) r ACCEPTABLE. APPROVE ALL EQMIPMENT 
ANO MATERIALS PROVOED BY THE PA PRIOR TO KANOLMC. STORWC ANO 
KjTAUJNC. . 

«. REFER TO THE CONTRACT SPECtfKATIONS FOR THE UST OF REFERENCE 
DoawEKTS 'nrnwc TO THE SPECSTCATIONS OF THE EQUIPMENT. 
APPURTENANCES ANO MATERIALS FURMSHED BY THE PA. 

7 THE CONTRACTOR SHALL ASSUME ALL R£SPONS®UTlES FOR THE LOSS OR DAMAGE 

OF jmOFVK PAfWWSHED EQWPMENT DUE TO WS MECLBEHCE. THE 

CCWWCTOR SWIL REPAR OR REPLACE SUCH EQWPMEHT TO THE SATISFACTION 
OFT« ENOKEErTpLUS UQWOATEO DAUACES FOR ANY DELAY TO THE CONTRACT 
SCHEDULE RESULTED FROM THE LOSS OF DAMAGE. 

8. THE CONTRACTOR SHALL SUBMIT DETAILED CONSTRUCTION PHASmC PLAN PRIOR TO 
STARTWO THE WORK TO BE PERFORMED UNDER THIS CONTRACT. INCUJOMG THE 
METHODOLOGY TOR THE RCGWC OF MATERIAL ANO EQUIPMENT. SOCH PLAN SHALL 
DTWL^£lTFJiIPORARY STRUCTURES fHO EQUIPMENT NECESSARY FOR THE 
PROPER twmSSScr !UATEBAL ANO EQUIPMENT WffH THE RSK OF DAMACIHC 
ANY STRUCTURE," EQUJPUENT OR PERSONNEL. 

9. ooHCurrs installed:* SHAFTS, CONCRETE ENVELOPES ANO W GARAGE EXHAUST 
PLENUM SPACES: 

A) ALL WORK SCHGULES MUST BE COORDWATEO WITH THE PROJECTS CONSTRUCTION 
MANAGER. * 

B) PREMIUM TIME WAY BE REQURED WHERE SPACE .ACCESS KW»OUOT TENANT 
AREAS, MSTAUAT10N NOCE IS OBJECTIONABLE. EOSTINC SYSTEM SHUTDOWNS 
CAWWT8C TOLERATED DURWG NORMAL WORWNO HOURS AND ENVIRONMENTAL 
REQUIRING, SPECIAL SUPERVISION. 

C) H DETERMMNG HOW CONDUKS WLL BE INSTALLED « VERTICAL SHAFTSAND 

1 CASUSPWlS TO DESIGNATED PULL AND SPUCE BOX LOCATXJNS CONTRACTORS 

|^rCX?ORDW«E WORK WITH THE AftCHfTECT. STRUCTURAL ENGWEER ANO THE 
PWJECTSTO&CTION MANACER. MSBgBUM, 

MORE UMTTED THAN ON OTHERS. THE ACCESS PATH BETWEEN CONSTRUCTION 
STACWCAREAS «© KSTAUATWJ PONTS MUST BE COOROMATED WITH THE 

PROJECTS FcOWTfScTK* ^^^^^^^^XSS^.^^ 0 

PLATFORM BtSTAUADONS, WHERE REQUIRED BY THE CONTRACTOR. MUSTBE 

COORWWTED ANDWPRO/ED BY THE STRUCTURAL ENCWEER ANO CONSTRUCTION 
MAKACER: WHER£*cesS TO THE SKAm^IOUWEX- REMOVAL OF EXGTWC WALL 
SECTKXS, CONTRACTOR SHALL WCLUOE RECCWSTRUCTWN OF WALL^WTHSAME 
MATERIAL ANO . fWtSH ANO MAWTAJN THE REQUfiED RATWGS TO MEET CODE. 

0) WHERE HORIZONTAL CONDUIT RUNS ARE INSTALLED W A CONCRETE ENVELOPE. 
^ DCTSs OF^AliWKWAND SUPPORTS FROM EXBTKG STRUCTURES SHALL BE 
SUBMITTED TO THE STRUCTURAL ENGINEER. 

E) CONTRACTOR" MAY ELECT TO RELOCATE ANO ADO TO THE PUUBOXES SHOWN AT 
R BOTTOMOF SWnSAND W BORHONTAL RUNS TO fACBJTATE PULUNC. LOCATIONS 
MUST BE APPROVEO BY THE CONSTRUCTION MANAGER. 

10. CONTROL TERMINAL STRJP CASKETS SHALL CONTAIN TERWiNATKWffi FOR 

AUTOMATIC TRANSFER SWTTCH REMOTE CONTROLS. AT STRIP CARNETS J^TEO 
ON OWUWGSil «STALL ON UPS MODULE AND OUTPUT TCRMSNj^TOPOWERTHREE 
(3 AUTOMATIC TRANSFEfiswrrCH CONTROL MODULES FROM THE STW' OttW. 
F*JVTSK*e FOR WSTAUATKW OF UPS MODULES SWU. BE INCLUDED _M ALL OTHER 
STOP CARETS. THE ^ QUANTITIES SHOWN ON DRAWING EI-02 REFLECT ONLY 
WWW ALLOCATED FOR TRANSFER S*rTCHES._ALL TER^^STOPCABWTS 
SHALL HAVE A MWMUM W, 23X SPARE TERVlftMS. WSDME RISERS, BECAUSE OF 
SPACE LOCATIONS. CONTRACTOR SHALL INSTALt A PUU-BOX W THE SHAFT AND 
EXTEND WWSTO A 0ESIGJ1ATED LOCATION IN THE ADJACENT MECHANICAL ROOM. 

II MAMTAW CONTWUOY OF ELECTRIC SERVICE TO.AU UGHTNC AND POWER CIRCUITS 
WS^TERAWN WORK EFFECTS EXGTOC ««^-TOJPC4^CtRCUlT 
SH^OOWffiSHMJ. BE SCHEDULED WITH THE CONSTRUCTION MAKACER. 
INSTAU>TION WORK WU. CONFORM TO BUUWG STAWVRDS. 

12. CONTRACTOR SHALL PROVIDE TEMPORARY UCHTWC "SHAFTS, A« PLENUMS. ETC. 
WBEREN£Ct^*RY FOR KSTAUAT10N WORK AND PERSON SAFETY, THE POWER 
sSSSx ^FORTEUPORAITf.UGHTWC W EACH AREA SHAU. BE DESIGNATED BY THE 
CONSTRUCTION MANAGER. 

13. TEMPORARY WMNC ROUTED W TENANT SPACES. PWJ^ OCWBTCRS. ETC. SHALL BE 
PROTECTED FROM ACCIDENTAL. CONTACT W A MANNER APPROVED BY THE PA 
SAFETY ' omCOt TEl5oRW W«NC SHAU. BE REMOVED WHEN NO LONGER 
NECESSARY FOR INSTALLATION WORK. 

14. WIRE SOLENOO VALVE ON FUEL Of. USE FROM HEADER ON EACH GENERATOR TO 
THE ENGINE START-STOP CIRCUIT. SEE DWG. M2-0+. 

15 IN GENERAL, BULKHEAD CONTRACTOR SHAU PROVIDE AND NSTAU SO«C«S W 1" 
DRJPWNS AHOW«TO THE BULOWC SCADA CONTROL ANO MOWTORWC SYSTEM 
VW INTERFACE MODULE. SEE ORAWMG P2-D4. 

18 ALL MISCELLANEOUS CONTROL. IKSTRUUENTATION ANO SENSOR WSBNC W 

CE«R^RWC*I%«J. Btl NSTAUED IN I* RK» STEEL CONDUIT H«aMUH WITH 
#12 OR #14 VflRES AS SPECIFIED 8Y DEVICE VENDOR. 

17 W«E FUEL GAUGES AND OVERFILL ALARMS ON B-2 LEVEL TO NEW FUEL MANAGEMENT 
SYSTEM IPANO^^reC^WWW »'"B0 STEEL CONOUT FROM FMP TO ALARM 
L^^ S3WT0FF DEVICEAT FUa »3>UT CONNECTION POWT ON EXTETOR OF 
8«LW«r SEE WKSVuitoi ANO Ml -02. PROVIDE AUMUARY CCWACTS 
CONNECT TO D3STWC BUUXNC SCADA CONTROL AND MOMTORWC SYSTEM VIA 
INTERFACE MODULE. 

15. WfftE LEAK OCTECTOR M RJOO STEEL CONOUT AT BOTTOM OF O*. RISER SHAFT TO 
; FUR. SEE DWG. M1-03, 

IS. ALL CONOUrr SHALL BC CALVANCZED RKO STEEL. 

20. 1SKV RISER AND HORIZONTAL CABLES TO BE AUTHORITY FURNISHED EQUIPMENT FOR 
WSTALLAT10N UNDER TWS SCOPE OF H'WC 
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